Gallstones are the leading cause of pancreatitis worldwide, accounting for at least one half of the 4.8-24.2 cases of pancreatitis per 100,000 people that occur in Western countries.\[[@CIT1]--[@CIT4]\] About 80,000 cases occur in the USA; 17 per 100,000 new cases.\[[@CIT5]\] In Japan, the annual incidence lies between 5 - 80 per 100,000 of the population.\[[@CIT6][@CIT7]\]

Although majority of the patients with gallstone (biliary) pancreatitis recover without significant sequelae,15-30% have severe episodes requiring multidisciplinary care to ensure the best outcome.\[[@CIT8]\] Complications of acute biliary pancreatitis, both local (necrosis, pseudocyst formation, abscesses, hemorrhage) and systemic (pleural effusion, adult respiratory distress syndrome (ARDS), renal insufficiency, multiorgan failure) often require intensive care unit (ICU) management.\[[@CIT8][@CIT9]\]

Gender and stone size may be risk factors for gallstone pancreatitis. The risk of developing acute pancreatitis in patients with gallstones is greater in men; however, more women develop this disorder since gallstones occur with increased frequency in women.\[[@CIT10]\]

Acute pancreatitis is a potentially fatal disease with an overall mortality of 2 -- 7% despite aggressive intervention.\[[@CIT11]--[@CIT14]\] The outcome of acute pancreatitis is determined by two factors which reflect the severity of the illness: organ failure and pancreatic necrosis. About half of the deaths in patients with acute pancreatitis occur within the first one/two weeks and are mainly attributable to multiple organ dysfunction syndromes. When not treated, the risk of recurrence in gallstone pancreatitis ranges from 32 to 61%.\[[@CIT10][@CIT12][@CIT13]\]

ETIOLOGY OF ACUTE PANCREATITIS {#sec1-1}
==============================

The pathogenesis of acute pancreatitis has not been not fully understood. The mechanism by which the passage of gallstones induces pancreatitis is unknown. Suggested possible initiating events in gallstone pancreatitis include the reflux of bile into the pancreatic duct due to transient obstruction of the ampulla during passage of gallstones. In the past two decades there has been much interest about early removal of retained CBD stones and how beneficial it would be for patients with acute biliary pancreatitis. Many years later it was found that over 85% of patients with so called gallstone pancreatitis spontaneously passed stones that were recoverable in the stool.\[[@CIT14]\]

This discovery supported the 'common channel theory'. Subsequently, it was demonstrated that sterile bile does not result in pancreatitis. However, infected bile is capable of activating pancreatic enzymes leading to auto digestion of the gland.\[[@CIT15]\] These two concepts: (a) reflux of infected bile into the pancreas activating a cascade of proteolytic enzymes, and (b) obstruction of pancreatic duct causing acinar disruption from raised pressure, are the favored explanations for the triggering of gallstone pancreatitis. A potentially unifying, yet unproven, hypothesis advanced by Moody in 1993 states that gallstones initiate pancreatitis through obstruction of the pancreatic duct and that progression to necrosis and severe pancreatitis requires the reflux of bile.\[[@CIT16][@CIT17]\]

In fact experimental models show a coalescence of zymogen granules with lysosome vacuoles resulting in intrapancreatic activation of proteolytic enzymes. Small amounts of trypsin can be countered by endogenous pancreatic trypsin inhibitor. However, large amounts of trypsin release can overwhelm the serological defense mechanism (α-1-antitrypsin and α-2-macroglobulin) and activate other enzymes resulting in local and systemic complications commonly seen in the course of the disease. Activation of the enzyme phospolipase A2 has important consequences like destruction of pulmonary surfactant that can result in ARDS and liberation of prostaglandins and leucotriens that may be important in the pathogenesis of the systemic inflammatory response which can lead to multi organ failure. More than that, inflammatory mediators may be used as predictors of disease severity in the near future. Also, trypsin activates and complements kinin, kallikrein, possibly playing a part in disseminated intravascular coagulation, shock, renal failure and vascular instability.\[[@CIT18][@CIT19]\]

DISTINGUISHING BILIARY FROM OTHER FORMS OF ACUTE PANCREATITIS {#sec1-2}
=============================================================

The diagnosis of gallstone pancreatitis should be suspected if the patient has a prior history of biliary colic.\[[@CIT20][@CIT21]\] Although gallstone pancreatitis is the most common cause of pancreatitis, other etiologies must be considered, prior to initiating treatment, like moderate to heavy alcohol consumption over a period of years. Other causes include medication, genetic diseases, infectious agents, postoperative states, endoscopic procedure involving pancreatic and bile ducts and other types of injury to pancreas.\[[@CIT22][@CIT23]\] It goes without saying that a detailed history and careful physical examination are the first step towards making the diagnosis.\[[@CIT24][@CIT25]\] Laboratory and radiological investigations are critical for diagnosis as well as prediction of prognosis when a patient presents with gallstone pancreatitis. Documenting an elevated serum amylase and/or lipase is helpful in diagnosing pancreatitis. Serum amylase is elevated in at least 75% of cases of acute pancreatitis and remains elevated for 5-10 days in most patients. However, amylase lacks specificity for pancreatitis because it can be elevated in other disorders. Lipase is more specific for pancreatitis, but both enzymes may be increased in renal failure and various abdominal conditions (e.g., perforated ulcer, mesenteric vascular occlusion and intestinal obstruction). Other causes of increased serum amylase include salivary gland dysfunction, macro amylasemia, and tumors that secrete amylase.\[[@CIT26][@CIT27]\] Serum lipase has a longer half life than amylase and therefore tends to remain elevated for longer. Using a cut-off of three times the upper limit of normal, the sensitivity of serum lipase for pancreatitis approaches 90% in patients presenting with abdominal pain.\[[@CIT28]\] A urine dipstick for trypsinogen-2 has sensitivity and specificity of more than 90% for acute pancreatitis.\[[@CIT28][@CIT29]\]

Several tests can help differentiate biliary pancreatitis from other causes of pancreatitis. Aspartate aminotransferase (AST), alanine aminotransferase (ALT), alkaline phosphatase and serum bilirubin are the so-called liver function tests; they should be reviewed before making a confident diagnosis.

In a recent study, the specificity of a serum ALT level of more than 150 IU/L for diagnosing gallstone pancreatitis was 96%.\[[@CIT29]\] Unfortunately, the sensitivity was only 48%. This means that if the patient has a serum high ALT in the appropriate setting one can be fairly sure that the etiology of pancreatitis is biliary, but a normal ALT does not exclude gallstones as a cause.\[[@CIT17][@CIT18][@CIT23]\] Experimental biochemical markers that may hold promise for assessing the severity of disease include trypsinogen activation peptide, interleukin-6, interleukin-10, procalcitonin, phospholipase A~2~ and C-reactive protein levels.\[[@CIT30][@CIT31]\] Currently, these markers have limited clinical availability, but there is significant interest in better understanding markers of immune response and pancreatic injury because these could be valuable tools for reliably predicting the severity of acute pancreatitis and supplementing imaging modalities.\[[@CIT31]--[@CIT33]\]

The finding of gallstones and dilatation of the extra hepatic biliary tree on cross-sectional abdominal imaging lends further support to the diagnosis of gallstone pancreatitis. However, the sensitivity for detection of dilated bile ducts from biliary obstruction ranges in various studies from 55 to 91% \[[Table 1](#T0001){ref-type="table"}\]. Trans abdominal ultrasonography seldom visualizes the pancreas in patients with acute pancreatitis due to air in the distended loops of the small bowel \[[Table 1](#T0001){ref-type="table"}\].\[[@CIT34]\]

###### 

Comparison of imaging techniques for acute pancreatitis\[[@CIT50]--[@CIT52][@CIT55]--[@CIT57]\]

  Imaging technique                             Effectiveness
  --------------------------------------------- ---------------------------------------------------------------------------------------------------------------------------------------------------------------------------
  Contrast-enhanced computed tomography         78 per cent sensitivity and 86 per cent specificity for severe acute pancreatitis
  Endoscopic ultrasonography                    100 percent sensitivity and 91 per cent specificity for gallstones
  Magnetic resonance cholangiopancreatography   81 to 100 per cent sensitivity for detecting common bile duct stones 98 per cent negative predictive value and 94 per cent positive predictive value for bile duct stones
                                                As accurate as contrast-enhanced computed tomography in predicting severity of pancreatitis and identifying pancreatic necrosis
  Magnetic resonance imaging                    83 per cent sensitivity and 91 per cent specificity for severe acute pancreatitis
  Transabdominal ultrasonography                87 to 98 per cent sensitivity for the detection of gallstones

Helical computerized tomography (CT) is one choice for accurate imaging diagnosis and staging of pancreatitis. A CT allows identification of pancreatic edema, fluid or cysts, and the severity of pancreatitis to be graded, detects complications including development of pseudocysts, abscess, necrosis, hemorrhage, and vascular occlusion.\[[@CIT35]\]

The CT criteria for diagnosis of pancreatic necrosis are dependent on the detection of areas which lack glandular enhancement, which may be focal or more diffuse. Balthazar *et al*.\[[@CIT36]\] showed that there was close correlation between the presence and extent of necrosis and course of hospitalization including morbidity and mortality. Based on this work a CT severity index was developed which attempted to use CT as a numeric grading system for the radiological grading of pancreatitis. The system provides a score between 0 and 10 with higher morbidity and mortality found with higher scores. A severity score of 7-10 had 92% complication rate and 17% mortality rate while a score of 0-1 had nil morbidity or mortality.

Caution in defining pancreatic necrosis is important as areas of peri pancreatic fluid can simulate areas of necrosis. Pancreatic necrosis is ideally detected on scans performed 48-72 hours after the onset of an attack of acute pancreatitis. Scans done within the first 24 hours may be falsely negative or equivocal. Although scans are commonly done at time of admission, the need for a second study should be kept in mind for patients without rapid improvement initially.\[[@CIT37][@CIT38]\]

The CT finding of CBD stones may have sensitivity as high as 80%, as noted by Baron *et al,*.\[[@CIT35]\] who reviewed 69 patients with biliary obstruction, 12 of whom subsequently proved to have CBD stones (10 identified by the CT scan). However, according to experiences of many gastroenterologists, CT is often less sensitive than trans abdominal ultrasound. Contrast-enhanced CT scans are more valuable than noncontrasted ones for assessing the severity of acute pancreatitis. CT scans can be normal in 15-20% of patients with mild pancreatitis. Not all patients with acute pancreatitis require a CT scan. This can be reserved when the diagnosis is in doubt, severe pancreatitis is suspected or conservative management fails.\[[@CIT39]\]

In a retrospective analysis of 76 patients undergoing retrograde cholangiopancreatography, Neoptolemos *et al.,* devised a scoring system to predict the presence of CBD stones based on bilirubin less than 40 μmoI/L (2.5 mg/dL), gamma-glutamyl trans-peptidase (I -GT) less than 250 IU/I, alkaline phosphatase less than 225IU/L and age less than 70years.\[[@CIT40]\] The presence of all four had a positive predictive value of 93%; the prediction of choledocholithiasis by a bilirubin less than 40 μmoI/L in patients with severe pancreatitis was 85%. Subsequent studies analyzed preoperative predictors of choledocholithiasis. Unfortunately, these studies were retrospective and not validated prospectively. Also, they contain statistical assumptions which make their clinical applicability questionable.

The most thorough analysis was probably that of Ohken *et al.*\[[@CIT41]\] They devised a predictive model after reviewing records of 465 patients, 115 (25%) of whom had confirmed CBD stones. The final model used CBD diameter, maximum serum bilirubin level, AST and alkaline phosphatase to predict choledocholithiasis with a success rate of 76%.

SCORING SYSTEMS {#sec1-3}
===============

Several scoring systems can predict the severity of pancreatitis and recent work has attempted to compare their relative predictive values.

The greater the number of Ranson criteria present, the higher the predicted mortality. Patients with two or less Ranson criteria have around one per cent mortality; those with more than five criteria have a mortality of around 40%.\[[@CIT42]\]

Other grading systems, such as the Glasgow (or Imrie) score,\[[@CIT43]\] may be more accurate in the specific case of gallstone pancreatitis. Unfortunately both Ranson and Glasgow systems take 48 hours for full assessment.

The Acute Physiology and Chronic Health Evaluation (APACHE) system which is more cumbersome to use than Ranson or Glasgow scale has the advantage of rapid assessment of severity at the time of admission to the ICU (or other high dependency setting).\[[@CIT44]--[@CIT46]\]

Each of the three systems has its specific advantages and disadvantages, but they are roughly equivalent in accuracy for predicting the severity of acute pancreatitis.

Research has shown some advantages of the CT severity index in predicting the severity of acute pancreatitis compared with the other systems. One study found that a CT Severity Index score of five or greater correlated with prolonged hospitalization and higher rates of mortality and morbidity.\[[@CIT47]--[@CIT49]\] A CT severity index score of five or greater was associated with a mortality rate 15 times higher than in those with a score of less than five. No association was found between Ranson\'s criteria and APACHE II scale scores and mortality or length of hospitalization.\[[@CIT48][@CIT49]\]

MRCP, a truly noninvasive method, is the most attractive alternative to ERCP for diagnosing choledocholithiasis. MRCP has been found to be as accurate as contrast-enhanced CT in predicting the severity of pancreatitis and identifying pancreatic necrosis.\[[@CIT50]\] Unlike ERCP, MRCP does not have interventional capability for stone extraction, stent insertion, or biopsy. MRCP is less sensitive for detection of small stones (i.e., smaller than 4 mm), small ampullary lesions, and ductal strictures.\[[@CIT51]\] MRCP can assess pancreatic and peri pancreatic cysts.\[[@CIT52]\] It is helpful for patients when ERCP is not possible or is unsuccessful.\[[@CIT50]\]

The Agency for Healthcare Research and Quality (AHRQ) reviewed nine studies evaluating the performance of MRCP with ERCP as the reference standard. Seven of these studies showed high concordance between MCRP and ERCP with both sensitivity and specificity being greater than 90%. The conclusion was that while these studies demonstrated good concordance between the two tests, evidence does not allow one to conclude which test is better. Interestingly, Sugiyama *et al.*\[[@CIT53]\] analyzed the sensitivity of MRCP based on stone size, showing lower sensitivity for stone less than a centimeter. This is an important consideration as most stones that cause pancreatitis are likely to be small

Another new technology is endoscopic ultrasonography, which is highly accurate in documenting stones and tumors but is used less often than ERCP. Endoscopic ultrasonography is useful in obese patients and patients with ileus, and can help determine which patients with acute pancreatitis would benefit most from therapeutic ERCP.\[[@CIT54]\] Endoscopic ultrasonography can assist with endoscopic trans mural cyst and abscess drainage. Endoscopic ultrasonography and MRCP show promise in increasing the range of options available to search for the cause of acute pancreatitis.\[[@CIT50][@CIT55]\]

SEROLOGY MARKERS {#sec1-4}
================

Recently, as the role of inflammatory response and oxidative stress in the pathogenesis of acute pancreatitis emerge; inflammatory markers have been proposed as better predictors of disease severity. The most promising of these are C reactive protein, interleukin-6, and, in urine, albumin, immunoglobulin, trypsinogen activation peptide.\[[@CIT58]--[@CIT63]\]

Polymorphonuclear leucocyte elastase levels are significantly higher in severe pancreatitis than in mild cases, but as this test is not widely available, it, too, lacks clinical utility.\[[@CIT61][@CIT62]\]

Manes *et al*.\[[@CIT64]\] assessed the value of serum interleukin-6 in comparison with C reactive protein in a prospective clinical study. This was to discriminate necrotizing from edematous, acute pancreatitis due to common bile duct stones, in the first hours of disease. C reactive protein showed low efficacy in detecting necrotizing forms. The study concluded that serum interleukin-6 is a very reliable marker of necrosis in the first 48 hours of acute biliary pancreatitis.

TREATMENT OF ACUTE PANCREATITIS {#sec1-5}
===============================

The treatment of gallstone pancreatitis is usually conservative, including bowel rest and intravenous fluid replacement. Fluid resuscitation is vital but often inadequate or over looked.\[[@CIT65][@CIT66]\]

A British group was the first to prospectively evaluate the role of ERCP in acute biliary pancreatitis.\[[@CIT65]\] About 121 patients with acute pancreatitis and ultrasound evidence of gallstone disease were randomized to either conventional medical management or urgent ERCP within 72 hours. Patients were stratified by severity of illness; one-half of the patients randomized to ERCP had severe pancreatitis. CBD stones were found in 63% of patients with severe pancreatitis, but only 25% of those with mild pancreatitis. Sphincterotomy was performed in patients with bile duct stones. In the group randomized to intervention with ERCP and sphincterotomy, there was a significant reduction in complications in those with severe disease, 24% with 4% mortality vs. 61% with 18% mortality. However, there was no difference in outcome of patients with mild pancreatitis.

This meant that many patients were being subjected to an invasive procedure after they passed the offending bile duct stone.

In an effort to increase the yield of ERCP in this setting, a variety of predictive scoring systems have been developed. Although critics suggest that the improvement seen in urgent ERCP patients was solely because of relief by cholangitis, when this diagnosis is excluded, a statistically significant benefit can still be shown for patients with predicted severe acute pancreatitis.

The second single center randomized controlled trial of endoscopic therapy in gaIlstone pancreatitis was published in 1993, by Fan *et al*.\[[@CIT67]\] In an effort to determine whether early (i.e., within 24 hours of being admitted) ERCP and biliary stone extraction would improve outcome in gallstone pancreatitis when compared to a conservative approach, 195 patients were randomized between the two study arms.

The conservative treatment patients underwent ERCP and endoscopic stent (ES) only if their clinical condition deteriorated. Complications were classified as local- (pancreatic abscess, pseudocyst, phlegmon, pseudo aneurysm), systemic (renal failure, respiratory failure, shock, coagulopathy) and biliary (sepsis requiring surgical or endoscopic intervention).

The prediction of the severity of the attack was based on plasma glucose and urea levels on admission, and on Ranson\'s multifactorial scoring system applied at 48hours. A total of 127 patients proved to have bile duct stones. Of 97 patients undergoing urgent ERCP, 37 (38%) were found to have stones impacted at the ampulla or in the common bile duct; all underwent successful papillotomy and stone extraction. ERCP failed in 10 patients, one of whom was subsequently determined to have a biliary stone. Five patients died, all of whom had predicted severe pancreatitis.

Of 98 patients randomized to conservative treatment, 27 (28%) (9 'severe') required ERCP within the next 12 days (ERCP failed in two patients): Nine patients (9%) with predicted severe pancreatitis died; four had CBD stones. Complications occurred in 18% of those randomized to early ERCP and in 29% of those assigned to conservative management (*P* = 0.07). Biliary sepsis was more common in the conservative treatment group (12%) than in patients who underwent ERCP, with or without ES (0%). The authors concluded that emergency ERCP with or without ES is indicated in acute pancreatitis patients.

This study failed to demonstrate a statistically significant increase in survival or reduction in complications following early ERCP with or without ES, but did show a dramatic reduction in the risk of cholangitis. The study has been criticized because of the high prevalence of gallstones in Hong Kong, limiting the applicability of the resuIts to Western population. Scrutiny of data helps understand the severity of disease and presence or absence of cholangitis and abnormal liver tests.\[[@CIT68][@CIT69]\]

This study did confirm, however, that in expert hands, urgent ERCP for selected patients is safe and beneficial.

A third prospective, randomized controlled trial was performed in Poland and published in an abstract form in 1995.\[[@CIT79]\] This study involved 280 patients managed in the following ways: 75 were subjected to early endoscopic sphinterotomy because they had a stone impacted at the ampulla of Vater; the remaining 205 patients, who had a grossly normal appearing duodenal papilla, were randomized to immediate ES or conservative management. The patient groups were equivalent with respect to predicted severity of their pancreatitis, age and gender. Combining the data from all patients who had early ES, 17% had complications of pancreatitis, compared with 36% of those who were randomized to conservative therapy.

Mortality was significantly higher in patients randomized to the conservative approach (13% vs. 2%). In contrast to the previous two studies, the differences in the Polish study were the same for those with predicted mild and predicted severe pancreatitis. Even more impressive results were seen when the onset of gallstone pancreatitis and ES were separated by less than 24 hours (mortality 0%, complications 7%).

The authors concluded that early ES should be performed in all patients with gallstone pancreatitis (predicted mild and severe) since it decreased morbidity and mortality. Problems with this study include the fact that it has not been published in a peer-reviewed journal, a lack of true randomization, and the fact that some of the patients with empty ducts may have had more severe irreversible damage, or pancreatitis due to other etiologies than stone disease.

The results are consistent with previous studies in suggesting that early ERCP is beneficial in a group of patients with gallstone pancreatitis. The major difference between this study and its predecessors is that all the patients improved, whereas only select patient groups (e.g. those with biliary sepsis and those with predicted severe pancreatitis) seemed to benefit previously.

The most contentious study is the German multicenter study published by Folsch *et al.*,\[[@CIT70]\] in which 238 patients with suspected biliary pancreatitis were randomized to early ERCP within 72 hours of presentation or conservative management. Patients with jaundice were excluded 58 of 121 patients randomized to the ERCP arm were found to have bile duct stones. In the control arm, 13 of 112 were crossed over to ERCP for apparent bile duct stones. In this study, there was no improvement in outcome from early sphincterotomy. Paradoxically, there appeared to be more severe complications including respiratory failure in the early ERCP group, and a numerically increased mortality.

The authors conclude that early ERCP was not indicated in patients with gallstone pancreatitis who did not have evidence of biliary obstruction. This study has been criticized for several reasons. First, the authors excluded patients with obstructive jaundice (bilirubin\> 5.0mg/dL) and those most likely to have CBD stones and benefit from biliary decompression. This biased the study towards the conservatively treated group. Secondly, whereas the prior studies were from a single centre with experienced endoscopists, the Folsch study took patients from 22 centers, some of which contributed as few as two patients per year. The low volume of urgent ERCPs in these centers raises concern about the experience and expertise of the endoscopists working there. Admittedly, this may represent the reality of ERCP practice in many community settings, where therapeutic cases are infrequent. Thirdly, the finding of a statistically significant increase in respiratory failure (inability to maintain arterial partial pressure of oxygen above 60 mmHg) in those undergoing early ERCP was not seen in any of the prior studies of ERCP in gallstone pancreatitis.

Data regarding the exact nature of the respiratory problems, relevant co morbidities and their relation to the predicted severity of pancreatitis were not offered in the published paper. On the other hand, it is feasible that the significant incidence of respiratory failure may be a statistical aberration.

Fourthly, as the Folsch study was terminated early it lacks the necessary statistical power to conclude that early ERCP with ES is not beneficial in this particular group of patients with gallstone pancreatitis.\[[@CIT71][@CIT72]\]

Unless there is reasonably clear evidence of a persistent bile duct stone such as a rising serum bilirubin or an imaging study clearly showing an intraductal stone, routine use of ERCP is unnecessary and adds avoidable risk in patients with mild to moderate biliary pancreatitis in whom cholecystectomy is planned. For majority of the patients with suspected biliary pancreatitis, bile duct stones have passed by the time cholangiography is performed. ERCP can be deferred and any remaining ductal stones can be identified at intraoperative cholangiography during laparoscopic cholecystectomy. These stones can then be removed by postoperative or even intraoperative ERCP, or in those few centers with the appropriate expertise, by laparoscopic common bile duct exploration. If ERCP is unsuccessful, the patient can be referred to a tertiary endoscopy center where biliary access is virtually always possible.\[[@CIT73]--[@CIT75]\]

UK guidelines for gallstone pancreatitis advocate definitive treatment during the index admission, or within two weeks of discharge. However, this target may not always be achievable.\[[@CIT76]\] The study by Sanjay *et al*.(2008) reviewed current management of gallstone pancreatitis in a university hospital and evaluated the risk associated with interval cholecystectomy. This study demonstrates that overall 62% of patients with gallstone pancreatitis have definitive therapy during the Index admission. However, surgery was deferred in the majority (n=30) of patients with severe gallstone pancreatitis, and 19/30 underwent ES prior to discharge. ES and interval cholecystectomy in severe gallstone pancreatitis is associated with minimal morbidity and readmission rates, and is considered a reasonable alternative to an index cholecystectomy in patients with severe gallstone pancreatitis.\[[@CIT77]\]

ERCP is appropriate in postcholecystectomy patients with suspected biliary pancreatitis, but in many of these patients the etiology is of a non biliary stone etiology such as sphincter of Oddi dysfunction, a setting in which conventional diagnostic and therapeutic ERCP techniques can be highly risky,\[[@CIT78]--[@CIT82]\] and protective measure such as placement of a pancreatic stent may be advisable.\[[@CIT76][@CIT83][@CIT84]\]

Recurrent biliary pancreatitis in patients with moderately severe gallstone pancreatitis is negligible after ERCP and ES. Hospital discharge of these patients permits interval laparoscopic cholecystectomy, but close follow-up is necessary in these potentially ill patients.\[[@CIT85]\]

Laparoscopic cholecystectomy with preoperative endoscopic CBD clearance is recommended as a treatment of choice for biliary acute pancreatitis. In mild disease, this is performed safely within seven days, whereas in severe disease, especially in extended pancreatic necrosis, at least three weeks should elapse because of an increased infection risk.\[[@CIT86]\]

According to Chang *et al.,*\[[@CIT87]\] patients with mild to moderate gallstone pancreatitis without cholangitis, selective postoperative ERCP and CBD stone extraction are associated with a shorter hospital stay, less cost, no increase in combined treatment failure rate, and significant reduction in ERCP use compared with routine preoperative ERCP. However, the study is limited by its small sample size.

The timing of cholecystectomy following ERCP for biliary pancreatitis can vary markedly depending on the severity of pancreatitis and overall health of the patient. Cholecystectomy follows only several weeks after the necrotizing pancreatitis has resolved. The risk of recurrent biliary pancreatitis should be quite low if ES is performed at the time of the ERCP. Most agree now that a laparoscopic cholecystectomy should be performed following an ES for gallstone pancreatitis if the patient is a reasonable operative risk.\[[@CIT88]--[@CIT90]\]

Patients with biliary pancreatitis that resolves rapidly should undoubtedly be treated with a cholecystectomy prior to dismissal from the index hospitalization.\[[@CIT91][@CIT92]\]

CONCLUSIONS {#sec1-6}
===========

Mild pancreatitis can usually be managed conservatively; a few of these patients require urgent ERCP. If there is concern regarding the possibility of a retained CBD stone, ERCP can be performed safely and almost always successfully following laparoscopic cholecystectomy. The timing of cholecystectomy following ERCP for biliary pancreatitis can vary markedly depending on the severity of pancreatitis. Patients with severe pancreatitis and those with ascending cholangitis are likely to benefit from early ERCP and ES to decompress the biliary tree. Cholecystectomy may follow only several weeks after the necrotizing pancreatitis has resolved. The risk of recurrent biliary pancreatitis should be quite low if ES is performed at the time of the ERCP.

It is increasingly appreciated that inflammatory mediators-such as interleukins, TNF-α, etc. -play a pivotal role in the development of clinical pancreatitis. Serum interleukin-6 is a very reliable marker of necrosis in the first 48 hours of acute biliary pancreatitis. In expert hands, the complication rate of ERCP, even in acutely ill patients, appears to be low.

The experience at large academic centers where expert endoscopists perform several procedures each year is unlikely to be mirrored in smaller community hospitals - all the more reason for community gastroenterologists to choose their urgent ERCPs with care.

MRCP has been found to be as accurate as contrast-enhanced CT in predicting the severity of pancreatitis and identifying pancreatic necrosis but is less sensitive for detection of small stones. Endoscopic ultrasonography is useful in obese patients and patients with ileus, and can help determine which patients with acute pancreatitis would benefit most from therapeutic ERCP.
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